Hypothalamic-pituitary-adrenal axis suppression and inhaled corticosteroid therapy. 2. Review of the literature.
In the first part of this two-part review it was noted that inhaled corticosteroids had become the mainstay of treatment for chronic asthma and yet the effects of long-term use of these compounds on the hypothalamic-adrenal-pituitary (HPA) axis were largely being determined by testing methods of limited reliability, especially by morning plasma cortisol measurements. It was established in our examination of the published literature and in our presentation of current knowledge of the structure and function of the HPA axis that safe, accurate and discriminating techniques to assess the functional status of the HPA axis were available. It was concluded that two state-of-the-art tests that have been insufficiently used were the ACTH stimulation test and measurement of the 24-hour integrated serial plasma cortisol concentrations. These two tests can detect adrenal suppression before the appearance of clinical effects. For part 2 of this review we conducted an exhaustive search of the English language clinical and pharmacological literature on the use of inhaled corticosteroids from 1988 until the present time to identify studies in which one or both of these testing methods have been used. We present our analysis of this limited number of studies to determine what accurately can be known of the HPA axis safety profile of three of the most commonly used and investigated inhaled corticosteroids - beclomethasone dipropionate, budesonide and fluticasone propionate. The first finding of significance was that only 50 reports were identified in which information on the HPA axis safety effects of orally inhaled steroids in asthma patients or in clinical pharmacological studies met our inclusion requirements. By analysis of the data presented in these reports we were able to reach the following conclusions: (1) inhaled corticosteroids administered chronically, and prudently, within recommended dose ranges do not endanger the functioning of the HPA axis, (2) the increasing tendency to use higher doses of inhaled corticosteroids on the assumption that there are clear dose-response benefits and no adverse HPA axis effects from long-term high-dose regimens is misguided and not supported by reliable published information, (3) the corollary - that higher corticosteroid potencies (as measured, for example, by skin-blanching activity) can have greater therapeutic effect in lung tissue without greater concomitant systemic activity - is a flawed concept, and (4) the limited clinical and pharmacological data support our part 1 conclusions that discriminating techniques to assess the functional HPA axis status should be an integral part of the drug development process and that further HPA axis function studies are required on existing inhaled corticosteroids - if they lack a rigorous testing history or long-term record of clinical safety.